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　　　　　　　　　　　　　　　　　　　　　　　I.　Preface
　Palynological　studies of　the swamps in　Shikoku are so　far confined　to those on the
high】and above　Fagus zone or on the l･owland of the warm temperate forest zone, and
there is no investigation as to the transitional zone, so-cal】‘edAhieｓ-Ｔｓｕｇａzone, situated
between the both zones.
　So it is worthy to make clear the vegetational history in the transitional zone.
　The study　presented in　this paper ｄｅａ】Swith　the pollen　analysis of the Kurosawa
swamp situated in the trasitiona】 zone　in Tokushima Prefecture.
０ ５００ 1000(ｍ)
Fig. i. Map showing the Kurosawa swamp
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　The author are indebted to Mr. Kiyoshige Iman！ura　who helped　in　planning the
borings, to Mr. Tsugio Yamanaka, Kochi Univ. and others for their kind assistance in
collecting samples.
　　　　　　　　　　　　　　　　　II. Locality and Configuration
　The Kurosawa swamp (550-600 m. above sea level) which is surrounded by mountains
less　than 700 m. , is　located　near　山ｅ　Matsuo River　in the Iya district, Tokushima
Prefecture, and　it　measures　0.5 km. wide and 2 km. length　and　slightly inclines to
the south. At the eastern part of　the swamp ａ　stream flows through from the north to
the south, and it makes ａ waterfall　at ihe southern-most of　the　swamp. The greater
part of　the swamp turned　to the rice field, but some ｊsmall　ponds and bogs　remain in
the middle part. Base rock is crysi･alline schist.
　　　　　　　　　　　　　　　　　　　　　　III. Vegetation
　　The climax　vegetation of　小ｉｓ region　ｂｅ】ongs to　the upper limit　of　the warm tem-
　perate forest zone, but now secondary forests dominated by Ｐｉｎｕｓ ｄｅｎｓifｔｏｒａ　ａｒｅ developed
■ extensively　around　the swamp, with　some　subordi･nating　trees　such ａｓ　Abieｓ ｊ,ｒ･ｎｉａ.
　Ｃａｓt ａ･ｉｉｅａｃ･ｒｅ･ｎａtａ．　ＣｌｅＵｉ･ｒａ ｈａｒｉｎｅｒｖii，　Ｐｒimｕｓ　ｙａｍ･ａｓakiぽａ，　Ｑｕｅｒciiｓ ｓｅｒｒａtａ，　Ｈｙｄｒａｎｇｅａ
　ｐａｎｉｃｉｄａ£ａ． Ｒｅエｓｅｒｒａ£ａ， I.・'ｅｎａ£ａ， Ｒｋｏｄｏｄｅｎｃｂ･ｏｎ　Ｋａｅｍｐｆｅｒi， Ｒ. 　Ｗりｒich.石, Ｐｉｅｒ iｓ
　ｊａｐｏ‘･ｌｉｃａ, ｈｙｏｎｉａ ｅｌｌｉｐtｉｃａ'. and Ａｂｅｌｉａ　ｓｅｒｒａは. It shows that the climax vegetation weis
　displaced to the present pine woods by human agency and such vegetations are frequently
　found from the areas of the warm temperate and temperate forest zones.
　　In the sunny margin of the swamp, there is semi-natural herbosa dominated Ｖ)ｙＬｉｇ£tｎぼｉａ
ｉａｐｏｎ･ｉｃａ, Ｃｔｒｓiｔ。1,1 Sieboldi, Ｃ．ｉａｐｏｎｉｃｕｍ， Ａｓ£･ｅｒ ｏｖａ£･(,i,ｍ, Ａ‥sｅ?ｎtａｎｉ＊Ieエｉｃａｕｒiｓ， Ａ.
ｓｃａｂｅ･ｒ, Ｓｏｌｉｄａｅｏ ｖ･iｒｇａ-ａｉぽ'ea subsp.ａｓia£tｅａ， Ｅ可）４£ｒiｕｎｉ Ｌｉｎｄｌりａｎｕ,ｍ｡Ｇｎａｐｈａｌｉｉｉｍ
ａｆｆｉ／ｎｅ,　Ｓｅｒｒａ£Ilia coｒｏｎａ£a subsp.　iiiｓｕl・■ia， Piｔｔりｃｏｄｏｎ ｇｒａｎｃｌｉｆｌｏｒi。ｓ，　Ｈｏｔｔtiり粧ａ ｃｏｒ ｄａは，
Ｌ:ｖｓiniacli.･ia　ｃｌｅ£hｒｏ･ｉｄｅｓ.　Ｇｅｎ£ｉａｎａ　ｓｃａｂｒａ ＶＯ}･｡　ｏｒｉｅｎtaliｓ， Ｈ?ｏｒａｇｉｓ ｍｉｃｒａｎtａ． Ｐｒｕｎｅｌｌａ
ﾌﾉｕｌｇａｒiｓ subsp. （iｓiatｉｃａ， ＣＡＤｉａｎｃｉｉｉ川１がabｒｗin， Ｐｅヽｒりａ ｓｃａｎｄｅｎｓ， Saiiｓｓｕｒｅａ　ｐtilchella，
Ｐ£｡ｒｎａｓｓｉａ ｐａｌｉｉｓ£ｒiｓｖａてご・ｎｕltiｓｅtａ, Ｒａｎｕｎｃｉｄｕｓ Ｊ（ゆｏｎｆ.ＣＭＳ， £)ｉｍｏｒｐｈａ　Ｇ。i＊ｔ， Ｐｏｇｏｎｉａ
ｇ.i。lor, Eがｐａｃ£iｓ ＴｆｌＨ｡。beｒgii， Ｄｒｏｓｅｒａ　ｐｅｌｔａtａ｡var. lunaｔａ．　Ｐ£ｅｒidiｕ。１ａ（μｌｉＵｕni' var.
仙石ｕ,ｓｃｕltim｡And ａ considerable numbers of sedge and grass suchａｓ Miｓｃａ･?ｈ･ｕｓ　ｓbieiぷ,ｓ，
I。,'ゆｅｒａ£ａ　ｃｙli.ｎｄｒi.ｃａ　ｖａｒ.　Ｋｏｅｎｇｉｉ, Ａ･，･ｉｉｎｄｉ･ｎｅｌｌａ　ｈｉｒ£ａ, Ｓｃｉｒｐｕｓ　Mitｓiikiぽｉａｎｕin， Ｓ.
Wichｕ･ｒａｉ ａｒｅ. found.
　　The surface of the swamp excepting the rice field, mainly preponderated by Phｒａｇｍｉtｅｓ
　ｒｎｎ･1,1･l･ｉｉtni.ｓｖａｒ. ｌｏｎｅｉｖａ.加八　communitj' which is subordinated byＨｏｉｏｌｃｉｏＨ Ｋｒａ川,ｅｎ.
　Ｓｉｖｅｒ£ia　Ｂｉｉｎａｃｕlatａ, Siｔ｡.ｍ　Ｎｉｎｓi。Ｔｒｉａｄｅｎｕｎｉ，μゆoj!icｕi！･1，Ｌ:＼ｔhｒｕｍ. ｓal･ｉｃａｒiasubsp.
　ai.iceｔｏｓ,　Ｐｅｒｓｉｃａｒi.ａ　ｈａｓtａｔｏ-ｓａｇ‘lUａtａ， Ｐ. ｃｏｎ砂鈴■au叫･ｐ. ｓａｅｉ.£tａtａ' var.Siebol山。1.，
　Ｖ･ｔｏｌａ ＸＩ　ｅｒｅ　1。。ｉｄａ，　Ｄｒｏｓｅｒａｏｈ｡１１ｄザolia，　Ｕ£ｒicｕlaｒia　hifiゐ,　Spiｒａｎtheｓ　ｓｉｎｅｎｓiｓ-,　Ｈａｂｅｎａｒia
　ｓａｅｉtt･ifeｒａ｡　Ｈ. 　ｒａｄ･iatａ, Ｒ}り１｡ｃｏｓｐｏｒａ　ｃｈｉｎｅｎｓ･iｓ, Ｓｐａｒｖａ-・1　iｕｍ　]ａｐｏｎｉｃｕ･。Ｉ, Ｓｃｉｒｔ)za
　Jｕｎｅ Ｏｌｄ。，ＣａｒｅエIχ４ａエｉｍｏｚｖ･icｚii，Ｅｒｉｏｃ･ａ｡Ｉｏｎsp. 　Fi mbｒiｓりＵｓ sp.r.ａｓtｉ一臥,:.Th｡ｅり但ｃ八･5｀，
　and Ｏｓ･ｍｕｎｄａ　ｃ･ｉｎａ･ｍｏｍｅａvar. foたｉｅｎｓ･iｘ.In the ponds and the stream some hydrophytes
　such　ａｓ　Ｐｏ£ａｔｎｏｃｅtｏｎ　ｄｉ.ｓtｉｎｃtｕｓ， Ulｙ工ａ，．ｃｅｒａ.£ｏｓｐｅｒ・７ｌａ･, Ｂ. ja,夕ｏｎｉｃａ，　Ｅｌｅｏｃ haｒｔｓ
　ｎｉａｎｖmilatａvar.りｃｌｏｃａリ）ａ，　Ｅ．　Ｋｔぽｏｇ･ｕｉｊｕai, 　Ｕtｒlcｔｄａｒia ｊａｐｏｎｉｃａ， Ｎｙｎiｐhａｅａ
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tｅtｒａｇｏｎａvar.　ａｎｇｕｓはandＮｉtｅｌｌａsp. are　ａ］sofound.
　At the northern part of the swamp, there are small hummocks occupied by Ｓｐｈ･ａｇｎｉｍｉ
sp.　In order to survey　the plant　composition of this　area, two stations (lm^) were
selected, one station in ａ wet part and the other in ａ somewhat drier part. Tab. 1 and
2 show the results of these surveies｡
　　　　　　　　　Tab, 1. Composition of the wet partin Sphagnum community
Phｒａｇｍｉtｅｓ ｃｏｍ.ｇ刀･･|.Ｓ
　　　　　var.　loｒ･giｖalｖiｓ
Ｊｕｎｃｕｓ ａｌａti.μ
Ｕけｉｃｉｄａｒia　bi.ｆｉ.ｄａ
Ｎｖｍｔiliaea letｒａｇｏｎａ
Ｔｒtａｄｅ)1H£'ｎｌ
Ｊａ･1）０･ｎｉｃｉｉｉｎ
Ｉｓａｃｈｎｅ ｇtｏｂｏｓｎ
Ｈｙｐｅｒicｕ･ｍ．･iaｘｕｍ．
2
2
1
1
???
＋
Viola. ■ｕｅｒｅｃｉ｡･ｎｄａ
ＪｕｎｅＭＳ ｅｆｆt/｡SIIS
Ｌｙｃｏｐｔ・.S I,1｡.ｒid ｕｓ
Ｃａｒｅｘ Ｓｐ･
Ｋｒｉｏｃａ･?on sp.
Ｓ炳.ａｇｎｕ'in sp･
Species
Tab. 2. Composition of the drj' part in Sphagnum community
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　　　　　　　　　　　　　　　　　IV. 1りlaterials and Methods
　Borings were　carried out　at six stations ； Ａ， B, C, D, E, F, in　the northern part of
the swamp with Hiller type borer.　In the southern part it was unable　to take samples
owing to　tho　occurrence of the gravels. Among　these　samples those of　St. A and Ｄ
were used for pollen analysis and their stratigraphic records are as follow.
　　Station　Ａ.
　　O －　40 cm.　Clay with muchＳｐｈａａｎｕｒｎ,tｒａｇmeritsof gramineous plant, gray brown.
　40 －　75 cm.　　　Clay with a few organic matters, gray･
　75 － 100 cm.　Silty clay with a few organic matters, while.
　100 － 120 cm.　Clay with some organic matters, gray.
　120 － 185 cm.　Clay with some fragments of gramineous plantSj gray.
　182
185 - 240 cm｡
　Station　Ｄ｡
　O －　15 Cm｡
　15 －　30 Cm｡
　30 －　60 Cm｡
　60 － 100 cm.
100 － 115 cm.
115 － 125 cm.
125 － 140 cm.
140 － 215 cm.
215 － 220 cm.
220 － 290 cm.
290 - 310 cm.
310 － 320 cm.
320 － 330 cm.
330 － 360 cm.
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Sandy clay with a few organic matters. white.
　 0 15 c .　・Water
　 15 30 cm.　Clay with son!e organic matters,gray brown.
　 30 60 cm.　Water
　 60 .　Clay with some fragments of gramineous p!ants,gr,ａy･
　100 115 cm.　Peaty ｃ】aywith much fragments of wood, black brown.
　115 125 cm.　Clay with a few organic matters,grayish white.
　125 140 cm.　Silty clay with a few organicmatters, white.
　140 215 cm.　Clay, white.　　　　　　　　　　'
　215 220 cm.　Peat, black.
　 20 0 .　Clay with a few organic mattars,gray.
　290 - 310 cm.　Silty clay. grayish white.
　310 320 cm.　Silty clay with a few organic matteり>grayish white.
　 20 0 .　Silty clay, white.
　330 360 cm.　　　Clay,grayish white.
　Each samp】ｅwas taken at intervals of 10－20･むm. from the above profils and ｐｏ】len
analysis was made by　HF-Acetolysis　method. More than 200 tree pollen (TP) were
counted for each samp】es as ａ basic number for calculation of percentage.
　　　　　　　　　　　　　　　　　　　　　　　　　V. Results
　ＰＯ】】en detected throughout　the 】aver amount tｏ･ 32 genera　(TP), 11 genera 【non tree
ｐｏｌ】ｅｎ；ＮＴＰ)ａｎｄ ５ genera　of fern spore, and these pollen　sequences　were shown in
Tab. 3, 4 and Fig. 2.　　　　　　　　　　　　　　　　，
　At 90 cm. the detected grains were very scarce, so the actual number of pollen grains
χ.vere shown.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　｡
　ﾔhe sequences of the main species are as follow.
　Ｐｉｎｕｓ which is most abundant at the surface decreﾑses to 50 cm. and ｂｅ】ow this　depth
begins to increase but suddenly diminishes at the bottom. On the other hand, Abies is
scarce at the surface, abruptly increases at 50 cm. and below this depth shows an irregular
squencｅ.　Ｔｓｔtｇａ which is relative】y abundant at the surface gradua】ly declines downwardsi
excepting the sudden　increase at the middle layer. Generally speaking, the both trees
are more prosperous than Pijiiiｓ throughout the】ayer except for the surface.　Ｐｉｃ.ｐ.ａ. ＩＳ not
found at　the surface but　it occurs　continuously in" ａ small　amount below 100 cm. and
slightly tends to increase at the bottom.　Ｃｙclob?ａｎｏｐｉｉｓ　iｓｌ･elative】y abundant in the
middle layer but it decreases abruptly below this !aver and becomes scarce at the bottom.
　Ｑｕｅｒci£ｓ　ａｎｄ(:'ａｒｐｉｎａｓoccur in all layers　and　amount to iQ'96 in maximum, but do
not　show　remarkable　fluctuations. Ainus　is　scarcely found　in　the　upper　layer　and
increases suddenly below 100 cm. , reaching t0 53 % in maximum. The other deciduous
trees such as Ｆａｇｕｓ， Ｃｏ･ｒｙli。.ｓ，U1･)711(,Ｓ,　Ｊｕgl。IS， 　Ｐ£ｅｒｏｃａｙこｙａ，Ｃｅｌ£iｓ and Ｔ･ilia　ａｒｅ.　{ound
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ヽi
discontinuously in small amount.　　　　　　　　　　　　‘
　Concerning the ｎｏｎ･tree ｐｏ】len, Compositae and Gramineae are continuously found in
the upper layer but the other herbs are sparsely found.
　Fern spores are detected in considerable amountSi especially Poly pod iaceae is abundant
in the upper layer, though it　decreases　below the middle layer. Osmundaceae reaches
to the maximum at 50－60 cm.　Ｌｙｃｏｐｏｄｉ･ｕｍ. and　召?･りchiｕｍ occur continuously below
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the middle layer.
　Station Ｄ :
　Detected pollen　amount　to ３５genera (TP), 12 genera （,ＮＴＰ）ａｎｄ５ genera　of fern
spore and their details are shown in Tab. 5, 6 and Fig. 3.　　’
　According to these data, the sequences of the main　species　are similar to　those of
the above station.
　Ｐｉｎｕｓwhich is most abundant at the surface decreases abruptly down to 100 cm. and
after the repetition of increase and decrease it diminishes at the bottom.
　Ｐｉｃｅａbegins to appear at 100 cm, after this it is continuously found in ａ larger number
than that of the Station Ａ.　Ｃｙｃｌｏｂａｌａ･ｎｏｐｓiｓincreases rapidly down t0 100 cm. amounting
to some 43 96, but　it suddenly decreases below the middle layer. On the other hand,
Ｑｕｅｒｃｕｉinereases at the middle layer and Ａｌｎｕｓluxuriates below the middle layer. An
increase of heliophillous Ilex at the upper layer is worthy of attention.
　Ｎｏｎ･tree　ｐ０１】enand　fern spores show　the same sequence to　the Station A　and this
fact suggests that the age of deposition at the Station Ａ and Ｄ is the same.
　　　　　　　　　　　　　　　　　　　　　　VI. Discussion
　As ａ result of ｐｏ】len analysis three stages are distinguished from the diagram of the
Station Ａ.　They are in the following order from the surface.･
　　　　　＼｡ Pi Jiltｓ一ＴＳ昭ａ－Ｃｙclobal。tｏｐｓiｓ stage　　　１５－40 cm.
　　　　　2. Abies ―Tsuga stage　　　　　　　　　　　　　　４０－８０ cm.
　　　　　3. Abies一Ｔ叉'iga ― Aimバstage　　　　　　　　100－ 180 cm.
　In the 1st stage, Pinus dominates at the surface, ＼vh･v＼ｅＣｙ　ｃｌｏｂａｌａｎｏｐｓiｓshows maximum
at the lower layer.八房ａ　and Ｔｓｕｇａplay　the important　parts in this stage, however･
it may be said thal　Ｔｓｕ･ｇα　more prevalent　than Abies because the pollen production of
Tsuga is 】ess than that oi　Abieｓ, ｓｏ we used Ｔｓｕｇａ for the stage name.
　In the 2nd stage　the codominance oiPintび　and Cyclobalano戸冠∫　alternates with that
of A加卵andＴｓｕｇａ.　The occurrance of spores　of　Ｐｏ】ypodiaceae　and　Osmundaceae is
also note worthy.
　In the 3rd stage, Alnus abundant next　to　Ａｂｉｅｓ and Ｔｓｕｇａ， Ｐｉｃｅａbegins　to　appear
continuously.
　These three stages can be comparable with the results of the Station Ｄ as follow.
　　　　　1. Pi7ius ―Ｔｓｕｇａ－Ｃｙ　ｃｌｏｂａｌａｎｏｐｓiｓstage　20－ 100 cm.
　　　　　2. Abies一万suga stage　　　　　　　　　　　　100－ 160 cm.
　　　　　3. Abies － Ｔｓｕｇａ － Aimびstage　　　　　　　　160-360 cm.
　1. Pinus ―Ｔｓｕｅａ－Ｃｙclobal。ｌｏｐｓiｓstage:
　According to the observation of the present vegetation in this area, it　clearly indi-
cates　that　the detected Ｐｉｎｕｓpollen is derived from　ｐ. ｄｅ.>115りHoｒａ；　Abｔｅｓ， Ａ. ｆｉｒｍａ;
Ｔｓａｇａ，　Ｔ.　SieboldiにＱｕｅｒｃｎｓ， Ｑ.　ｓｅｒｒａ£α；Ｃ:ｙｃｌｏｂａｌａｎｏｐｓiｓ，　Ｃ. ｇｌａｕｃａ and Ｃ.　ｓａｌｉｃｉｎａ
ｖａｒ.　ｓtｅｎｏ夕貼以ａ ｌｅspectively.･　Ｃａｒがｎｕｓmay be derived from Ｃ，Ｔｓｃｈｏｎｏｓkii because
the majority of the detected ｇｒａ･ins have 4･pores･. Also it can be said that Ileｘ consists
of Ｉ. ｃｒｅｎａtａ and/or　ｌ，ｓｅｒｒａはｉ Ｒｈｏｄｏｄｅｎｄｒｏｎ, R. Kae･ｎやμΓi　and/or Ｒ． ぺＮｅｙｒichii　'，
Polypodiaceae, mainlyＬａｓtｒｅａ Ｔｈｅｌｉｐtｅｒiｓ.
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　An abrupt increase ｏ１Ｐｉ･mis and ａ corresponding decrease of Ｃｙｃｌｏｈａｌｃｎ･lopsisat the
surface are due to human influence and it is indicated that ever-green oaks predominant
in the early period of this stage were cut down and secondary woods consisting o^ Piｒiｕｓ
ｄｅｎｓiiioｒａand some heliophillus species were developed.
　Ｔｓiiga ｓｅｅms to increase at the surface of the Station A, but such ａ tendency is not
seen　in the Station Ｄ and this irregularity seems to depend on the. di斤erent sedimentation
speed from　these stations. Tsiiaa is not found in　the neighbourhood　of　the swamp at
present, though small numbers　are found at the cliff near the Matsuo River, soＴｓｕｇａ
pollen on the surface may be derived from these trees.　　　　　　　　，
　Thus we reach to the conclusion that the changes of vegetation in this stage are mainly
due to the human agencies.
　2. Abie∫－Ｔ　ｓｕｇａ Stage:
　Piniiｓ and Ｃｙ　ｃｌｏｈａｌａｎｏｐｓiｓ　which　were　predominant in　the previous　stage decrease
and Abiびand Ｔｓｕｇａshow　rapid increase, especially ａ rise of Abies are remarkable in
both stations, and also Ｐｉｒｐ.abegins to appear in this stage･
　Apart from the pollen つf the forest trees, the increase of 箔フヱ, Polypodiaceae (Laｓt.ｒｐ.ａ
Ｔ/ieりｐtｅｒiｓ) and Osmundaceae (Ｏ. ｊａｐｏｎｉｃａ　ａｎｄ０。むｉｎｎａｉｎｏｎｉｅａｖ ｒ.　ｆｏｋｉｅｎｓiｓ)are
note worthy. This indicates that the water table was lowered by the inflow of the eroded
matters from　the surrounding slope of　the swamp, and　the invasion of　the sun-plants
such 11にand ferns became conspicuous.
　At 90 cm. of the Station A, there is ａ layer which scarcely ｉｎｃ】ude the organic
matters. From this 】ayｅｒ　Ｔｓｉｉｇａdeclinesabruptly. On the other hand, at 100－ 120 cm.
of the Station D, there is ａ layer containing　litter in which Abかｓ suddenly declines.^
These layers　were made by　the redeposition of　the matters wh'ich inflovved in to these
stations from the eroded forest floor near the swamp. From this fact　it is considered
that the erosion of　the forest floor by　the precipitation was　promoted by the clearance
of the useful! trees such as Abies and Ｔｓｕｃａ.
　Nakamura reported in his previous paper ('52) that Ts･叫irai，Ｃｈｍａｅｃがiaｒiｓ　ａnd some-
times Ｃｒｙがりmeria　increase for ａ time　just　prior to the gradual increase in　Pinus in
the various　districts, and he made　use of this fact as an indicator to divide the period
between Ｒ ３ and Ｒ 2. Further, the edaphic demands of these trees are closely related to
the　precipitation ；　Ｔｓｕｇａ，　Ｃｈａｍａｅｃｙｐａｒiｓ　and　Ｓｃｙａｄｏｐｉtiｓ　iｒｅｑuently　occur　on　the
unstable and steep incline from which　the surface soil was eroded, while Cry戸tomeria
is found on the thick and wet soil. Such soil conditions are frequently brought about by
the increased precipitation. Considering these facts, it is not always irrational that this
stage is　comparable with the lower　part　of　R 3. Consequently the 1st and 2nd stages
should be placed in R 3.
　3. AbかターＴＳt｡,ｇａ一八Inus stage :
　The preponderance of Abies and Tsuga in the previous stage continues to this stage,
and an increase　of　Alnus is very noticeable. Moreover, it is ａ　characteristic feature
of this stage that　Ｐｉｃｅａoccurs almost continuoush' through this stage.　Here the pollen
of Picea are either derived from ？. politａor Ｐ． jeｚｏｅｎｓiｓvar.　ｈｏｊ?ｏｅtiｓiｓ.Ｐ jeｚc
ｖａｔ.　ｈｏｎｄｏｅｎｓiｓis not indigeneous in Shikoku at present, if this species was distributed
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to Shikoku at that time, some north temperate or subarctic species should be found from
this　stage. But such species are　not　found at　all. Fag公, for　example, shows rare
occurrence in this stage, so it can be said that the area of Kurosaw a did not belong to
Ｆａｇｕｓ　zone,but to Ａｂｉｅｓ－ＴＳ昭ａ　zone　throughout this stage.　０ｎ　the other hand･7）･
pollはis indigenous sporadically in the south-west Japan at present, so it is reasonable
to maintain that Ｐ。politａwas distributed in the neighbourhood of Kurosawa at that time
and disappeared from this area at R 3. Concerening with this fact, Tsukada C58) reported
ihat,　Ｐ.jeｘｏｅｎｓiｓwhich is not indigenous in the north Alps at present･was distributed
broadly to the north Alps until the middle part of R3.　This fact is similar to the above
mentioned case.　From these facts it may be inferred that Ｐ. politａwhich was distributed
broadly in the south-western Japan, diminished at the end of Ｒ ２０r in･ the middle part
of R 3｡
　With regard to Aimび, alder woods surrounded　the swamp at　this　stage　and were
cleared up at the 2nd stage by human agencies｡
　At any rate this stａｇｅcan be regarded as ａ part of Ｒ ２ and this area situated in Abieｓ－
Ｔｓｕｅａzone throughout this stage, so the vertical migration of the forest zone reflecting
the climatic change was not recognized.
　　　　　　　　　　　　　　　　　　　　　VII. Summary
　The Kurosawa swamp lies in　the Iya district （600 m. above　sea level) in the north-
western part of　Tokushima　Prefecture. This　region belong to　the upper　limit　of the
warm temperate forest zone, but secondary　woods dominated by.ＰｉｎｉｔｓｄｅｎｓｉｆｌｏｒａａＴｅ
developed around the swamp.　The greater part of the swamp turned to ａ rice field.
　Samples were taken from five stations of the northern part of the swamp. Pollen analysis
was ｎ‘ladeby HF-Acetolysis method and the resu!ts of the Station Ａ and Ｄ were shown
at Tab. 3, 4, 5 and 6, Fig. 2 and 3.
　According to these results, three stages were distinguished in the following order from
the surface ；　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，
　　　　　1.Pini.ｉｓ－Ｔｓitｇａ－Ｃｙ　ｃｌｏｂａｌａｎｏｐｓiｓstage
　　　　　2. Abies一Ｔｓtｉｅａｓtａｇｅ
　　　　　３.八加ａ－Ｔｓ･ｕｇａ－Ａｌｎｕｓstage.
The 1st and 2nd stages are comparable to Ｒ ３ in Nakamura's division of Japanese po】len
records. The 3rd stage is thought to have been deposited during Ｒ ２.
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　Tab. 3. Tree pollen frequencies･ひf the Station Ａ.
二九 15 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
Pbii.μ
Ahips
TS･1,1･m
Picea
C,･ypiomeria
7'o7';"り,ａ
Sciacio加りs　　、
Fag us
Cyclob?,。io}>sis
Quercifs
Betida
Aintfs
Car billI･.s
Coryitis
Uli/ius
Jitglans
Plcrocarya
niia
Fraxiiius
Celtia
Castanp.a
Rhus
Ｈに
Zelkoxむａ
Rfra川Its
Corn us　、
T}eiii:^.ia　　。
E･urya
nirali･ぶ
ﾒ1,?∫ご･?ＵS
ＲJI､ndodendron
other Ericaceae
18.8
15.1
23.8
　－
　1.8
　0.5
　－
　－
13.5
4.5
　－
2.2
3.1
0.9
　－
　－
　－
　－
　－
　一
口
　－
9.9
0.5
　－
　－
0.5
　－
　－
0.9
1.4
0.9
15.1
20.2
19.3
　－
　1.4
　0.5
　－
　－
13.8
　6.0
　0.5
　0.5
　4.6
　－
　－
　－
　－
　－
　－
　－
　0.9
　－
11.9
　－
　－
　－
0.9
　－
　一
1.4
1.8
1.4
　2.6
18.9
10.6
　－
　0.4
　0.8
　－
　－
21. 1
10.2
　－
4.5
8.7
1.9
0.8
0.4
　－
　－
　－
1.5
3.8
0.8
4.1
5.7
　－
　－
1.5
　－
0.8
　－
1.1
　－
　1.8
64.8
8.4
　－
　－
　－
　－
0.4
4.4
1.8
　－
　－
1.3
　－
　－
　－
0.9
　－
　－
0.9
9.3
　－
0.9
4.0
　－
　－
　－
0.4
　－
0.4
0.4
　－
5.5
38.7
9.4
　－
　－
　－
　－
0.4
7.7
5.1
　－
　1.3
　3.0
　0.4
　－
　－
0.4
　－
0.4
2.6
14.9
　－
4.7
3.8
　－
　－
　－
　－
0.4
0.9
0.4
　－
　5.5
34.7
13.4
　－
　－
0.5
　－
　－
9.4
2.5
0.5
6.9
4.0
　－
2.4
　－
　－
0.5
0.5
　－
2.5
0.5
3.0
4.5
　－
　－
　－
　－
　－
2.0
7.4
　－
　2.4
28.0
10.6
　－
　－
　1.6
　－
　－
11.0
　1.6
　0.4
　2.8
11.4
　0.8
　0.4
　－
　－
　－
　0.8
　－
5.･1
　－
3.9
1.6
1.6
0.4
　－
8.3
.0.4
2.4
4.7
　－
　－
　(7)
　(3)
　－
　－
　(2)
　－
　－
　(2)
　－
　－
　(5)
　(7)
　－
　－
　－
　－
　－
　－
　－
・(1)
　－
　(1)
　(2)
　－
　－
　－
　(1)
　－
　(1)
　－
(6)
12.7
21.7
40.8
　1.9
　－
　--
　－
　－
　－
4.C
　－
13.7
　□〕
　－
　－
　－
0.2
0.2
　－
　－
　－
　－
0.4
　－
　－
　－
　－
　－
　－
　－
2.8
1.3
14.6
21.4
22.8
　0.8
　－
　－
　－
　－
　0.3
　2.9
　0.4
25.3
　3.0
　－
　－
　－
0.1
0.2
0.1
　－
0.4
1.6
0.3
　－
　－
　－
1.4
0.4
　－
　－
3.1
　－
14.6
28.8
21.0
　－
　－
　－
　－
　－
0.8
､2.9
0.3
22.5
3.5
　－
　－
　－
　－
　－
0.3
　－
　－
0.7
0.3
　－
　－
　－
1.8
　－
　－
0.5
2.9
1.7
10.7
30.7
20.2
　－
　－
　－
　－
　－
0.6
3.2
　－
25.8
3.7
　－
0.2
　－
　－
　－
　－
　－
　－
　－
0.2
　－
0.2
　－
1.9
　－
　－
0.4
1.5
0.6
　8.7
23.9
13.2
　0.6
　－
　－
　－
　0.3
　0.3
　1.4
　－
43.3
4.5
　－
0.3
　－
0.3
0.6
　－
　－
　－
0.3
0.3
0.3
　－
　－
0.6
0.5
　－
　－
1.4
　－
　7.4
33.6
22.0
　2.5
　－
　－
　－
　－
　－
2.8
　－
23.0
2.8
　－
　－
　－
　－
0.2
0.2
　－
　－
　－
0.5
0.2
0.2
　－
0.5
　－
　－
0.5
2.3
0.9
　9.0
41.5
19.6
　2.3
　－
　－
　－
　－
　－
　1.0
　－
20.0
　1.3
　－
　－
　－
　－
　－
　－
　－
0.3
0.3
　－
　－
0.6
　－
0.6
　－
　－
　－
1.0
1.3
14.2
34.3
14.2
　1.0
　－
　－
　0.4
　－
　0.7
　1.4
　－
23.8
4.0
　－
　－
　－
　－
　－
　－
　－
　－
　－
0.4
0.4
　－
　－
1.1
1.4
　－
　－
1.8
　－
　0.7
14.1
13.1
　2.0
　－
　－
　－
　－
　－
7.1
　－
53.0
5.1
　－
1.0
　－
　－
　－
　－
　－
　－
　－
1.0
　－
　－
　－
　－
1.4
　－
1.4
0.7
－
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Tab. 4. Non tree pollen frequencies ｏ卜the Station Ａ.
へ、1ﾆ)epth (cm. )
　r｡ここヽへ 15
30 40 50 60 70 '80 90 100 110 120 130 140 150 160 170 180
　　Gramineae
・　Cyperaceae
　Rtimex
　Persicaria
　Sansruisorba
　Gera?lium
　Myrioがhyllum
　Violaceae
　Umberiferae
　Solanaceae
　Compositae
　Pol^'podiaceae
　Osmundaceae
　hycopodi。ｎ
　　　　　　s,Rrrati.しm
　other hycopodiuni
　Ｂｏけvchiim
　8.0
　0.9
　－
　－
　0.5
　－
　－
　－
　－
　－
0.5
34.0
4.9
0.5
　－
　－
　4.6
　0.5
　－
　－
0.9
　－
　1.4
　－
　－
　－
1.4
28.0
3.7
　－
　－
　－
0.4
1.5
一
一
一
一
1.1
－
一
一
1.1
7.9
2.3
一
一
0.4
　0.4
　－
　－
　－
　－
　－
　－
　－
　－
　－
0.9
23.8
20.7
　－
　－
0.4
　1.7
　－
　－
　－
　－
　0.4
　－
　－
　－
　－
　1.3
20.4
36.2
0.9
　－
0.9
　1.0
　－
　－
　－
　－
　－
0.5
　－
0.5
　－
　1.5
29.7
14.9
　－
　－
0.5
　0.8
　0.8
　0.4
　－
　－
　－
　－
　－
　－
0.4
　－
23.2
7.9
　－
　－
　－
　(1)
　－
　－
　－
　－
　(7)
　－
　(2)
　－
　－
(1)
(38)
(63)
　－
　－
(28)
－
－
－
－
－
－
－
－
0.6
－
0.4
0.4
2.6
9.9
　－
　－
－
0.2
一
一
一
一
一
一
0.1
　－
1.8
0.6
7.9
4.3
　－
　－
－
－
一
一
一
一
一
一
一
一
0.6
6.4
7.9
3.5
　－
1.7
　－
　0.4
　－
　－
　－
　－
　－
　－
　－
　－
　－
12.0
12.0
6.7
0.2
0.6
0.2
－
一
一
一
一
一
一
一
一
0.6
7.3
6.1
5.3
　－
1.4
一
一
一
一
一
一
一
一
一
一
0.5
5.0
9.7
3.5
0.2
1.4
0.6
　－
　－
0.3
　－
　－
　－
　－
　－
　－
0.6
9.3
19.9
3ご2
　－
1.9
　－
　－
　－
0.4
　－
　－
　－
　－
　－
　－
0.4
8.5
27.0
2.5
　－
3.6
5.7
－
一
一
一
一
一
一
一
一
0.7
6.0
6.7
　－
　－
1.0
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　Tab. 5.　Tree pollen frequencies of the Station Ｄ.
へjとpth (cm. )
　Pollentypeぺ
20 40 60 80 100 120 140 160 180
■200
220 240 260 280 300 320 340 360
Pinus
Abies
T suga
Picca
Crypto･･leria
Torreya
Setadoがりs
Fao'tii
Qyclohcilanopsis
Quercus
Betula
Ainas
Carpi･lUS
Corytas
Ulmus
jMgtcms
Pterocarya
Ｔ山ａ
Ｆｒａエiniis
Celtis
Castanea
Rkus
Ｈに
y.e.lho'wa
Rhanui us
Eurva
Sievaartia
BI£工にS
£4
CalLicarpa
Titiiitzia
Aesculiis
Rosa
Rhododendron
other Ericaceae
52.3
5.1
7.2
　－
5.5
　－
　－
0.4
11.0
3.4
　－
0.9
4.2
　－
0.9
0.9
□
　－
　－
　－
0.4
　－
2.1
1.2
　－
　－
　－
　－
0.4
　－
1.2
　－
　－
0.9
0.4
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
一
一
一
一
一
一
-
-
一
一
36.6
8.1
8.5
　－
　－
　－
　－
　－
14.6
11.4
　－
3.7
5.7
　－
　－
　－
0.8
　－
　－
　－
　－
　－
6.1
0.8
　－
　－
　－
　－
　－
　－
0.4
　－
　－
1.6
1.2
10.0
　8.5
15.2
　－
　－
　－
　－
　0.7
34.4
　－
　0.4
　1.5
　5.6
　－
　1.1
　－
　－
　－
　－
0.7
1.5
　－
13.0
1.5
　－
　－
　－
　－
0.7
　－
　－
　－
0.7
3.0
1.5
　1.2
　4.6
　8.9
　0.3
　－
　－
　－
　0.3
43.4
　0.3
　－
　1.5
　4.3
　－
　1.2
　－
0.3
　－
　－
0.3
1.8
　－
27.2
　－
　－
　－
　－
　－
　1.5
　－
　－
　－
　0.3
　1.2
　1.2
　2.0
46.0
26.2
　1.0
　－
　－
　－
　－
2.5
4.5
　－
　1.0
　5.9
　－
　1.5
　0.5
　－
　－
　－
0.5
1.0
　－
4.5
2.5
　－
　－
　－
　－
　－
0.5
　－
　－
　－
　－
　－
5.1
23.0
45.3
0.4
　－
　－
　－
0.9
　－
1.7
　－
8.6
3.9
　－
0.4
　－
　－
0.4
1.7
　－
　－
　－
0.4
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
7.3
0.9
9.8
30.0
38.8
2.5
　－
　－
　－
　－
　－
3.0
　－
10.0
2.1
0ﾝ3
　－
　－
0.3
0.3
　－
0.6
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
0.9
J.2
2.7
26.4
22.6
8.1
　－
　－
　－
　－
　－
5.4
　－
22.5
9.3
　－
04
　－
　－
　－
0.4
　－
　－
0.4
　－
　－
　－
0.8
　－
　－
　－
　－
　－
　－
　－
O14
0.8
13.8
39.3
26.7
6.9
　－
　－
　－
　－
　－
0.6
　－
6.0
3.8
　－
0.9
　－
0.6
　－
　－
0.3
0.6
　－
　－
0.3
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　1.0
20.0
10.3
14.0
　－
　－
　－
　1.0
　1.3
17.8
0.8
19.0
7.8
　－
,2.0
0.3
0.8
0.3
1.0
0.5
　－
　－
　一
口
　－
　－
0.3
0.3
　－
0.5
0.3
　－
　一
口
　－
11.3
29.5
13.4
　6.7
　－
　1.2
　－
0.3
0.3
8.2
0.3
18.2
6.4
1.2
0.9
　－
0.3
　－
　－
　－
　－
　－
0.3
　－
0.3
　－
　－
　－
　－
　－
　－
1.2
　－
　－
|－
7.8
46.1
12.0
7.4
　－
1.2
　－
0.8
　－
8.5
　－
10.9
3.5
0.4
0.4
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
0.4
　－
　－
　－
0.8
　－
13.4
19.9
16.9
　2.0
　0.5
　2.5
　－
　0.5
　－
14.4
0.5
13.4
3.5
　－
1.0
0.5
　－
1.0
　－
　－
2.5
0.5
3.0
1.0
　－
　－
　－
　－
　－
　－
　－
　－
　－
2.5
0.5
10.8
14.0
12.4
　3.6
　0.4
　－
　－
　－
　1.2
12.0
　0.4
26.0
　8.4
　0.8
　1.2
　－
0.4
　－
　－
8.0
1.6
1.6
0.4
0.8
0.8
　－
　－
　－
　－
0.4
　－
　－
　－
0.8
1.2
　7.6
14.8
14.8
　1.9
　－
　0.5
　0.5
　3.3
　－
　7.6
　1.0
31.4
5.7
0.5
1.4
　－
　－
　－
　－
　－
　－
1.9
1.9
　－
　－
　－
　－
　－
　－
0.5
　－
　－
　－
　－
4.8
5.0
鴎つ
　3.7
27.4
18.7
　9.0
　－
　－
　－
0.3
　－
6.7
0.7
20.4
6.0
　－
　1.0
　－
　1.0
　－
　－
0.3
1.0
2.0
0.3
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
0.7
　－
16.2
4.1
　－
0.5
　－
　－
　－
4.1
0.9
33.8
4.5
　－
　－
0.9
　－
　－
　－
0.5
　一
目
0.5
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
2.3
　－
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Tab. 6. Non tree pollen frequencies of the Station Ｄ.
二九 20 40 60 80 100 120ﾚ40 160 180 200 220 240 260 280 300 320 340 360
Gramineae
Cyperaceae
Persicoぽia
other Polygonaceae
Sang･l｡isorba
Ge.ra.niii'nt
Potamoqeton
Myriophylluin
Salnia
Vatnrinia
Alsinaccae
Compiositae
Polypodiaceae
Osmundaceae
Lycopodiurii
　　　　　　serratum
other Lycopodi･ａ,l･｡
Botrychiwm
12.3
　－
　－
　－
　－
　－
　－
　0.9
　－
　－
　0.4
　1.2
12.3
　6.8
　－
　－
　－
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
12.6
　1.6
　0.8
　－
　0.4
　－
　－
　0.8
　－
　－
　0.4
　4.1
17.9
　6.1
　0.4
　－
　－
0.7
　－
　－
　－
　－
　－
　－
　一
　－
　－
0.7
1.1
17.7
　3.3
　－
　－
　－
0.3
1.2
－
－
－
－
－
一
一
－
一
一
9.5
1.2
一
一
－
1.5
　－
　－
　－
　－
　－
0.5
　－
　－
　－
　－
9.9
39.6
18.3
　－
　－
　－
－
－
1.3
　－
　－
0.4
　－
　－
　－
　－
　－
0.9
74.4
29.0
　3.4
　0.4
　－
一
一
一
一
一
一
一
一
0.3
0.3
－
0.3
8.0
2.8
3.0
　－
　－
2.3
　－
0.4
0.4
6.9
　－
　－
0.4
　－
　－
　－
0.4
4.6
11.1
1.9
　－
　1.2
3.5
0.3
　－
　－
1.9
一
一
0.3
一
一
一
一
0.6
0.9
一
一
－
3.5
－
一
一
0.3
－
－
一
一
一
一
1.5
1.5
6.8
0.5
　－
　－
2.4
2.7
－
－
－
一
一
一
一
一
一
1.8
7.6
5.8
1.5
　－
0.3
1.2
0.4
0.4
－
一
一
一
一
一
一
－
1.2
4.3
8.1
1.6
一
一
4.5
4.0
　－
　－
　－
　－
　－
0.5
　－
　－
　－
1.0
12.9
12.9
　2.0
　－
　－
4.4
一
一
一
一
－
一
一
一
一
－
0.4
12.4
7.2
2.0
　－
　－
2.9
一
一
一
一
－
－
一
一
一
一
7.1
10.5
14.3
10.0
　0.5
　－
0.5
1.4
　－
　－
　－
0.5
　－
　－
　－
　－
　－
0.5
18.0
3.6
2.7
　－
　1.8
－
5.7
　－
　－
　－
0.7
　－
　－
　－
　－
　－
1.3
14.4
3.7
1.3
0.7
　－
・
(Received September 30, 1961)
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